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WARRANTY 


This Hitachi Denshi, Ltd. product is warranted against 
defects in materials and workmanship for a period of two 
years from the date of shipment, except for probe. 


Hitachi Denshi, Ltd. will, at tts option, repatrrorsse— 


place products which prove to be defective during the 


warranty period provided they are returned to authorized 
service agency prepaid. Repairs necessitated by misuse 
of the product are not covered by this warranty. 

NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED. Hitachi 
Denshi, Ltd. IS NOT LIABLE FOR CONCEQUENTIAL DAMAGES. 


NOTE 


oThis instrument should be adjusted at an ambient tempera- 
ture of +20°C for best overall accuracy. 


Allow at least 15 minutes warmup before proceeding. 


° Polyvinyle chloride (PVC) film is attached on the enclosure 
and the front panel of the oscilloscope to protect 
the metal surface. If the PVC film is damaged by scratches, 
remove it. 
To clean the enclosure or the front panel, use neutral deter- 
gent. Refrain from using thinner, benzine, alcohol or other 


chemicals. 


™ 


A 


ey, 
=e ¢ 
Py 
ip. of Sai mA Miueasa seh Tyee =o 
= 
é ‘ ae a a € J 
eee | a ee 
2 Agearrs wre 
Pa CONTENTS 
oe ee ws 
j 
is ® - 
ae ' les ann ' he 
ey APs IAtrcdueticoe Pe as aes . 
- 7 a ‘ = I 7 
— va a , 
- > ¥ Sa ¢ 
Bs heal "Ube AO Hate ie 
a 
{ 
‘ 
s 
wd 
a ‘ 


1 ee 


P Seis vgs - ae 
= Oke ee 


a 


eed 


ete BR OTE EO ements, cae ey 
- 7 7 


-—@-. eo € 
ay s* 
4% > Pe, 
aM 

= 
. 

38) 

4 4 

. 

* 
* 
7 
~ 
Vatican mae ne, 

) 

: 


=e 


(a Soe eer ener neue = 


a 


CONTENTS 

Pde OOMCL IO) (BORG. .SCUGLADAR hs stiles) ee. Peiegls as 
ee) Tee ME Cer ince ee sie dtc ol wo Sab sw) iTeliah ol Sie! -a eee (eek 
Wee eect earns 1h he Eee oot tele ie,. 
See meomDosi ton 302 Pei ee CR Le. ee ne sit 
re OM Eo Nalave lace sisi aleve 6 165) 4° fr as ee see iso: 6 oa ee te 
Descripc1on Of Panel /FUNCTIONS 9 «nee se sles 
See 190 Sh LEA OW a btw ops Sintadees aMnlekays ol e*ediie 

2.08 Fundementall Operation instructions Sr. Js). 
ie eee Oy IS OSs pe isi as ds 2 6 os cee CEs oleie « oes 6 0.e wes 
eer OUS: 8. Weg lets fie te pis © « 6 ie. w wiepayeliniies die 8 @ a6 oc es ‘one 
Measurement of tume difference -......... 

: Measurement Of rise (fall) time —......60% 
A. Meacucenmentc OL spnase Shift sae kele ce cece 


OPERATION MANUAL 


MODEL V-302 OSCILLOSCOPE 


(1) Phase shift between two signals 
(2) Measurement by X-Y operation 


Measurement of composite video signal 


33 


*eetee@¢++see'\* <= o & &<« 


aoL2gouhormAl 


 >Litosqe-~ Bal 


nos becomes “bek 


ie 6 «4 @€ «€ @& 


f 
IqiiSae0d LA 


annoituvecosxd. S.S 


a*onomsebnn yt -_* 


‘ire eonee © 2 « *& 


einem eurbé. testi 


rises ikwaesom 


2a0 5 fens CGH 


Ich 
‘emp ZzeoM “Sek 
b 


2toemeiuveseM | &. 


seedt . tI) 


fesomM (6) 


iiemewweseM 8h 


Introduction 
Outline 


MODEL V-302 is a dual trace oscilloscope with bandwidth 
of DC-30MHz and sensitivity of lmV/DIV (Pulled X5 Gain). 


The time base provides a maximum sweep speed time of 0.2 US/ 


DIV. When magnified by 10, the sweep speed is 100ns/ 
DIV and with signal delay line in the vertical amplifier, 
leading edge at high speed pulse can be easily observed. 
High accelerated voltage CRT, with 8 <x lODIV effective 
display area and post acceleration enabless high speed 


pulses to be clearly displayed. 


Engineered for service in the field of television, VTR, 
and computer, the V-302 is portable, easy and features 


convenient operation for use in education and industry. 
Ys Wide bandwidth and high sensitivity 


In addition to wide bandwidth, DC-30 MHz, (-3dB) this 


instrument provides high sensitivity of 5mV/DIV. 30MHz 


frequency is obtained with improved triggered synchro- 


nezation. 
4 Srvgnt CRT 


By uSing a new, high brightness CRT, a stable accele- 
rated CRT high voltage, calibration voltage accuracy, 


and time base are obtained. 
2 TV Synchronization 


A circuit for extracting the sync signal is equipped 
to trigger easily with a composite video signals. TV 
vertical or horizontal sync signals is automatically 


selected by the time base switch. 


° Two functions of Addition and Subtraction by two 
Signals. Not only phase or level comparison but also 
addition and subtraction can be observed by two signals 
functions. This function enables a push pull signal to 


be displayed accurately. 


° Improvement in portability and operation 


Equipped with a convenient carrying handle and designed for 
light weight, this unit is excellent both in portability 
and operation with various functions installed on the 

front panel. 


Soa X-Yo Binetions 


set the switch to X-Y posetion ana ~—v oscilloscope 


iso displayed’ with?- CH1l° as’ X*axis° and CH2"as VY aie 
as Y axis. 


l.2- Specirricatione 


CRT Display 


Type TSUBTE SL 

Acceleration Voltage AkV 

Effective display OAM 1O div CY diva9 5mm) 
area 


Vertical amplifier 


(Identical for SmvV/DIV ~ SV/DIV 
both channels) 
Sensitivity: Calibrated in 10 steps (1-2-5 


sequence up to about 2.5 times warn 


variable control) 
*% LmvV; ~ cV/DIV.(using 5, GAIN) 


Bandwidth DC. -tor 30MHz 
DC.> 5MHz, (using X5 GAIN) 


Rise time 


Signal delay time 


Input impedance 
Input coupling 


Max.input voltage 


LDU “COnnector 
Time base 


Sweep speed 


Magnification 
Dual trace display 
Mode 


12nSec 

Possible to observe the leading 
edge of waveform. 

IM{) shunted by 30pF+5pF (direct) 
Omael in way: 8 oc aee 

600Vp-p, 300V(DC+AC peak) 


BNC 


We2ew oe O01 20/7D1V 
(2estep 7 L—2—5 sequence 


X10 (max speed 100 ns/div) 


CH1, CH2 (x-Y), DUAL, ADD, DIFF 


ADD CH1 and CH2 are added 


DLE CHI and: CN2 


X-Y display 
(X=CH 1 Y=CH2) 


Sensitivity 


Bandwidth 
x—-Y. phase 


Synchronization 


Trigger sensitivity 


20HZ~5MHZ OO, ODLV 


(inverted signal) are added 


Y axis: 5mV/DIV ~5V/DIV 
KPaxis:  5mV/DIV—5V/DIV 
Maxis: ‘De**p00ekiz 
Less than 3° at 10 kHz 


5MHzZ ~ 30MHz LeSDIiV 


Mode NORMal trigger and AUTOmatic trigger 
Automatic (sweep free run) 


Normal (sweep run when triggered) 


BY CES TViC— ) 

Extracts the synchronizing signal 
from composite video signal and 
provides stable synchronization. 
Slope switch is selected according — 


to polarity of video signals. 


Source INTernal, (CHl or CH2) or ExXTexrnade 
or’ LINE: 
Calibration 
Waveform Square wave 1kHz +10% (typ) 
Voltage OTs Vp-p’ +3% 
Power supply AC 100/120/220/240v 
Size and weight 190(H) x 275 (W)>5<"400 (D) mms yoke 


(7.5(H) x 10.8(W) x 15.7(D)in 18.7 Ibs) 
L-3 Composition 


(1) V-302 oscilloscope -:---- 1 
(2) AT-10AB1.5 Probe ----- Zz 
(3) Operation manual -:-:-:-- i 


2,. Operation 


2.1 Description of Panel Functions 


@HITACH! OSCILLOSCOPE V-302 30MHz 


Q) POWER/ INTENSITY 


Turns the power on or off and adjusts trace brightness s 


on the screen. Clockwise adjustment increases brightness 


(2) Pilot lamp 


Lights when the power is on. 


(3) Focus 


Adjusts focus grid voltage for clarity of the display. 
(4) TRACE ROTATION 


Corrects slight tilting of trace caused by external 


magnetic fields. 


(5) INPUT 


CHl.aoer.X. <—IN 


This is an input plug for use with the CH1l vertical ampli- 
fier and X-axis (horizontal axis) amplifier during X-Y 


operation. 
CH 2dOrio Yor aN 


This is an input plug for use with the CH2 vertical 
amplifier and Y-axis (vertical axis) amplifier during X-Y 


operation. 


Do not exceed the maximum permissible input voltage, 
600Vp-p or 300V (DC + AC peak) 


(6) AC-GND-DC 
(Alternating Current-Ground Switch-Direct Current) 


Switches the coupling of the signal fed to the vertical 

axis input (). DC coupling is obtained on the DC position, 
On AC position, the direct current component is blocked by 

a capacitor. The GND position grounds the input of the 


amplifiers and opens the input terminal Gyr 
(7) Position (PULL X5 GAIN) 
CH1|ft(Vertical position adjustment) 
With the knob turned clockwise, the waveforms of CH-1 


move upward. When the knob is turned counterclockwise, 


the waveforms move downward. 
CH2 Lt (vertical position adjustment) 


Clockwise rotation will move pattern up, and counterclock- 


wise rotation will move pattern down. 


When the knob is pulled, the vertical axis sensivivity 
at each range of VOLTS/DIV is increased by 5 times. 


VOLTS/DIV 


(CH: Or sensitivity switch) 

This is a knob for switching the sensitivity of the input 

signal fed to CH 1 (G). Switching action is accomplished 

nie! steps from 5mV/DIV to 5V/DIV. On X-Y¥ operation, the 
knob functions to change the sensitivity of the X-axis. 


VOLTS/DIV (CH2 or sensitivity switch) . 


This is a knob for switching the sensitivity of the input 

Signal fed to CH2 G). Switching action is accomplished 

in 10 steps from 5mV/DIV to 5V/DIV. On X=Y¥ operation, the 
knob functions to change the sensitivity of the Y-axis. 


To measure by the use of the indicated voltage sensitivity, 
be sure to set each of the VARIABLEs(9) L£OmCALsby turning 
fully clockwise. If the signal is applied to the 

input terminal (5) by the use of a 1/10 low capacitance 


probe, the values are ten times the indicated voltage. 


VARIABLE 


This is a vertical axis sensitivity fine adjustment which is 
capable of attenuating to less than V7 2eoeby  noacation of 
each range of VOLTS/DIV. 


VARIABLE KNOB 


© NVI Amplitude increases 


a) avs Var 
CAL S Amplitude decreases 


To measure a voltage by the use of voltage sensitivity 
indicated by VOLTS/DIV, turn the VARIABLE clockwise 
fully to CAL. 


MODE 
See CHL 


Only the input signal applied to CH 1 is displayed. 
e _CH2 


6 


Only the input signal applied to CH 2 is displayed. 
° DUAL 
Dual trace display can be obtained by CHOP or ALT 


Time Switch (2) does automatic-changeover to CHOP 
at 1lmS/DIV-0.2s/DIV, and to ALT at 0.24S -0.5mS/DIV. 


Time Switch a2) does automatic-changeover to CHOP 
atAimS/DIV-022S/7DiVy and, to. ALTsats0.2 “# S-0.5mS/DIV. 


° ADD (Addition) 


The input signals of CH 1 and CH 2 are algebraically 
added and displayed. 


AY IR Sal 3 
The. input.signals of CH J. and inverted signals _of 
CH 2 are algebraically added and displayed. 

CAL .5V (Calibration wave) 


Signal output terminal for amplitude and probe calibra- 


tion. The frequency is approx. 1KHz. 


TIME/DIV (Sweep speed selection) 


This is sweeptime change switch. A 19-position switch 
from 0.2 4S/DIV to 0.2S/DIV selects19 fixed sweep 
speeds. When making a measurement at a given TIME/DIV 
setting, adjust variable knob (me) fully clockwise to 
CAL. When the switch is set to (X-Y) position, X-Y 
oscilloscope works with CH 1 as X axis and CH 2 as Y 


axis. 
SWP VAR (Time adjustment of Sweep Time) 


This is fine adjustment covering time not covered by Time 


change-steps. 


When measuring with an indication of TIME/DIV, turn 


VARIABLE .ully cloekwisesto.cCAL. 


O BNE GS Expanded 
©) {—C ATAVATAVAUAUAGR contracted 


= Gh: = 


SWP VAR 


POSITION (PULL X10 MAG) 


The knob is used to position the trace in the horizontal 
direction. When the knob is pulled out, the sweep is 


magnified by a factor Of LC: 
LEVEL (Slope) 


The control knob is used to adjust the triggering level 


o£ the sweep. 


In operation, the knob is generally at the AUTO setting. 
When triggered sweep is desired against the positive slope 
of waveforms displayed on the screen, set this switch to 
(+) position, and against negative slope, set it to (-) 


position. 


MODE 


° AUTO : When there is no signal or a signal stepping 
out of synchronization, the sweep line will 


appear automatically. 


° NORM : This mode provides synchronizing sweep only 
when synchronization is required. 
If there is no signal or a signal stepping out 
of synchronization, the sweep line will not 
appear. This mode is employed for synchroni- 


zing a low frequency signal of more than 20HZzZ. 
Sooty t+) ol Vee) 


Video signals synchronized with horizontal syne 
pulse and vertical sync pulse is. observed. 
Composite video signals can be observed at various 


stages of the TV receiver to determine whether 


circuits are performing normally. 


(®) SOURCE 


© © 


CH1, CH2 : Used when synchronization is made by observing 


signal, for CHIfGr-eaz. 


LINE : Used when observing a signal synchronized with 


the frequency of AC power source. 


EXT : Used when synchronization is made by a signal 
applied to EXT input connector , independently 
from observation signal. 

TRIG :: This is an input BNC connector for external syne 

INPUT signal Or, X 7ax1s. 

GND tasTHLS-is the wround ecerminal "or oscilloscope. 

Graticule 


The size of graticule is 8 by 10 div (1 div=9. oum)=9o%) ear 
scale ati intervals, of. 1/5, div is imprinted,on the.x anda 


axis of the graticule to facilitate of making measurement. 


Vertical Voltage sensitivity (Volt/DIV) and Sweep time 
(Time/DIV) is calibrated and can be read with reference 


to the. sub-scales. 
EXT. BLANKING 


This is a terminal for applying a blanking signal from an 


external source. 


The trace displayed on the screen may be intensity - modu- 
lated where pulse signal or time-scale marks are required. 
5V AC signal applied at the connector on the rear of the 
oscilloscope will provide alternate brightness and blan- 
king of the trace. Positive voltage input decreases 


brightness. 


— Mee 


The fuse is released when the cap is rotated counter- 


clockwise. 
BPUSE: ITA°6 23524 *"SE%8~ (mm) 
Caution - Replace only with same type and rating fuse. 
2.2 Precautions 
(1) Power Source Voltage 


Apply a power source voltage that is within+10% of 
the rated values as given in the table below. 
Operation with a voltage less than 10% of rated value 
may result in improper performance and 

a voltage more than 10% of rated value may damage 


power supply circuitry. 
Rated Voltage Applicable Voltage P 
use 

Values Ranges 

AC 100V 90 - 110V 2A 

AC 120V 108 - 132 Fast Blow 

’ AC 220V 198 - 242 1A 
AC 240V 216 - 264 Fast Blow 
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(2) Signal Input 


Vertical input MAX 600V (ACp-p), 300V(DC+ 
terminal AC peak) 
External syn- MAX 300V (DC + AC peak) 


chronizing signal 


input terminal 
EXT BLANKING 30V (DC + AC peak) 
(3). Horizontal Trace fide 


Horizontal Trace, in some case, tilts due to the earth's 


magnetism. 


(4) Operation in a Powerful Magnetic Field 


Operation in a powerful magnetic field will cause 
distortion of waveforms or make traces tilt exces- 
Sively. Special care should be exercised when opera- 
ting the instrument close to machinery or equipment 


using a large transformer. 
(5), -FUSE 

Note the type and rating of the fuse used, 
(6) Operation in a Hot and Humid Place 


This instrument is designed to operate in a tempera- 


ture range of 0°C to +40°C and humidity range of 40 


to 90%. Operation in a severe environment may shorten 


the life of the instrument. 
(7) Intensity 


A burn-resisting fluorescent material is used in the 
cathode. ray tube. If the cathode ray tube is left 
with a bright dot or bright line, or with unneces- 
Sarily raised intensity, its fluorescent screen may 

be damaged. When observing waveforms’ the 

intensity should be maintained at the minimum neces- 
sary level. If the instrument is left on for extended 


periods, lower the intensity and obscure the focus. 
(8) EXT. BLANKING 


When a cable is connected to the EXT BLANKING connector 
don't place the oscilloscope. in an upright. position 


damage to the cable. 
(9) The highest sweep speed is 100 ns/DIV. 


Sweep time switch can be changed from 0.2 «S/DIV to 
0.2S/DIV in accordance with your requirements, and 
by using the knob , the sweep time is magnified 


by 10 in each range. 


Therefore, aS permissive ranges of magnified sweep 
speed are 0.14u4S/DIV 0.2S/DIV, don't use MAG X10 at 
GO. 2.45/DIV, 0. £57DIv° 


- 15 - 


2.3 Fundamental Operation Instructions 


The fundamental operation for observing waveforms with 


the Oscilloscope V-302 are described below. 


(1) 


Preparation 


Before using the V-302 set the controls are switches 


as follows. 


In addition, use these setting with checking proper 


operation of the instrument. 


1. Focus (3) Midposition 

2. AC GND pc ©) GND 

3 .»yPesi tion (7) Midposition 

4 vOLTS/DIv. (8) 10 mv 

5. VARIABLE (9) Turpeuubiyvc clockwise CC 
CAL 

6. MODE CH1 

7. TIME/div (2) 0.5mS/DIV 


8. SWP VARIABLE (©) Turn £ully. clockwise te 


CAL 
Siew POSLELON Midposition 
(PULL MAG.X10) (PUSHI ING Xada 
10. LEVEL (5) Midposition 
PULL (-) SLOPE Push-in (+) SLOPE 


= is as 


11. MODE (16) AUTO 


12. souRcE (2 INT 


After all settings are made, set the POWER/INTENSITY 
switch evi ce Om and ac just-tre—knob at midposition, 
After about 10 seconds, a bright line will appear on 
the screen. Adjust the FOCUS (3) controls for a 


clear display.of the traces. 


13. Connect the attached probe to INPUT (s) and CAL 
di) terminals s)For use of the’ probe, refer to 


Section; "How to Use a Low-capacity/Direct Probe." 
(2) Check of Gain by Calibrated Waves 


After all settings are made as shown 2.3 (1), 
ascertain that a square wave with an 

amplitude of 5 DIV. is displayed on the screen. 

This indicates that the instrument is operating pro- 


perly. 


(3) How to use a low-capacitance/direct probe 


(4) 


ITEM SPECIFICATIONS | ACCESSORIES 
. DC~30MHz (+14B) 
Bandwidth) ,o~4omuz (+3dB) 


a 


(at oscilloscope 
1/10 


input 25pF) 
MAX Input|600V (DC+AC Peak) 
voltage 


The knob and hook cover may be turned in any direction, 


Pincher tip 
No.2110 


Cable marker 
No.2520 


but care must be used not to disconnect the ground 
over that holds the hook cover in place by an internal 


spring, which could loosen or break, 
Measurement 


The probe exhibits high resistance and capacitance 
at X 10, however, the input voltage is attenuated 
to 1/10. This must be accounted for in voltage 


measurements. 


Measured voltage = Sensitivity of oscilloscope V/DIV. 


X screen amplitude div X 10 (X 10), it is necessary 


to correct the pulse characteristic by adjusting the 
Capacitor in the probe for flat top of the square 


wave calibration voltage. 


i lees 


(5) 


Adjustment of Probe 


When observing the signal waveforms of high impedance 
circuits, the operation of the signal source and wave- 
forms on the screen may change due to the 

input impedance of the oscilloscope, parallel capacitance 
of a coupling line, induction noise, and other effects 
leading to measurement error. The use of a low- 
capacitance probe avoids these effects. -A low-capaci- 
tance probe of 10:1 attenuation such as the AT-1OAB 
should be used for high impedance circuitry measure- 


ments. Its input impedance is 10MQ) at 22pF. 


When adjusting the probe observing CAL (ih) ; 


adjust the capacitance correction trimmer in the 
probe using a‘-small screw driver, to provide proper 


square wave compensation. 


=> 


Po nadons | correction trimmer 


Under Correct Over 


UT TUL 


(6) 


Dual Trace Measurement 


Two vertical axis input circuits are provided in 

this instrument. The waveforms of the two input 
Signals are alternately shown on the screen by means 
of an electronic switch. However, since there is 
only one horizontal sweep circuit, it is not possible 
to have two synchronized or locked-in waveforms of 
two unrelated, independent input signals simul- 
taneously on the screen. Two different methods are 
available for alternately switching of two signals 


making use of the electronic switch. 


ALT, and CHOP are selected automatically by TIME/DIV 


switch. 


Time Switch of @2) does automatic-changeover to 
CHOP at 1lmS/DIV~0.2S/DIV. and to ALT at 0.2sS/DIV ~ 
O25mS/DIV 


Precautions on Direct Connection and Using a Probe 


Two different methods are available for applying sig- 
nals. One is to connect a lead wire to 
the input terminal of the oscilloscope directly, and 


another is to use a probe. 


When viewing a small signal in a circuit having high 
Signal source impedance, error may occur in 
measurement due to the effect of parallel capacitance 
or induced noise in the input cable. The following 
precautions should be observed to avoid false readings. 
Generally, with the exception of a low-impedance cir- 
cuit, the use of a lead wire should be avoided, 


If a lead wire other then the probe 


or shielded wire is used, make the lead as short 

as possible. When using a shielded wire in cir- 
cuit having high impedance, attention should be paid 
to the loading effects of the’ sum of the input 
capacitance of the oscilloscope and the distributed 
capacitance of the probe or shielded wire on the 
signal source. The input terminal of the oscillo- 
scope has a capacitance of about 30pF in parallel 
with IMO. If the effect.ofsthis parallel.capaci- 
tance on the high impedance signal source cannot be 
ienored, the woe of the low capacitance X10 probe is 


recommended. 


(8) Low-capacitance probe 
To,avead theydll effects, by»dareet? connection; use 
a low-capacitance probe (X10) whenever possible. 
When this probe is used, input impedance is 1OMQO,, 
22pF, making it possible to reduce the loading 
eiftects, upon he Signal. source, tosargreat..extent. 
However, when the probe is used at X10, the input 
Signal is attenuated to 1/10. This must be taken into 


-account in all measurements. 


(9) Ground Connection 
When using a probe, connect to a ground point close 


to the signal source and use the probe ground wire. 
Triggering on waveforms 


The most important factor in operating is 
to lock and display waveforms properly before meas- 


uring them with the oscilloscope. 


ae 


(10) 


How to provide synchronization 


© Select the position of the SOURCE switch (1), 
according to the connector where sync signal is 
supplied, also select the position of the MODE 


selector. 


Select the sweep mode by the MODE selector ° 
When no input signal is applied or the trigger level 
is not correct, set the selector to NORM to remove 


waveforms on the screen. 


The triggered sweep circuit of this instrument stops 
functioning if a trigger pulse is not produced as a 
sweep starting pulse. It is therefore necessary to 
select this sweep according to purpose desired. 
Generally, for waveforms which have a frequency of 
20HzZ or more and are not complex, use AUTO triggering. 
At AUTO triggering, the sweep circuit is automatically 
placed in the free-run state when the aforementioned 
trigger pulse is not produced and a horizontal trace 


is displayed irrespective of sweep time set by the 


knob a2) 3 


Next, set the synchronizing polarity to either PUSH 
(+) or PULL (-) by the level knob and provide syn- 
chronization’ by turning’ ‘the: knob to-stabilize’ the wave- 


form, 


~ 22 - 


Explanation of Synchronizing polarity level. 


PUSH (+) SLOPE a ‘\ 


The polarities synchronize with 


each other, in the solid line parts. 


7 
PULL (-) SLOPE By / Bh 


Explanation of the synchronizing level. 


+ 
fis When the slope is positive (+) 


x When the slope is negative (-) 


ee eo he 


(11) How to observe waveforms 


If VOLTS/DIV is set to 0.5V, then the amplitude 
is 0.5 x 6 = 3.0V 


If (2) TIME/DIV is set to 0.5ms, then the period is 
0.5 x 4 = 2mS=0.0023S_ - 


So the frequency is 
1/0.002 = 500Hz 


Example of measurement of 


voltage, period and frequency 
Caution: 
Keep the VARIABLE knob (9) at the CAL position 


and the SWP VAL knob a3) at the CAL position. 


At the CAL position the waveform is calibrated by the 


Specified value of each range. 


r 
' 
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(12) Magnification of part of waveform 


Turn the Position (PULL X10 MAG) knob (4) 

to locate the 1 division of trace to the hori- 
zontal+:graticule center and pull the knob. That 
part will be magnified to cover the full 


length of the graticule. 

Any 1 division of the sweep can be displayed as a 10 

division trace by use of the knob of ‘ 

(13) Operation of X-Y 

Set the knobs as follows: 

(12) TIME/DIV : set to X-Y 

CHi- INPUT : feed X-axis signal (horizontal- 
axis Signal) as input. 

CH2 INPUT : feed Y-axis signal (vertical-axis 
Signal) as input. 


By this setting the X-axis sensitivity operates by 
means of CH1l VOLTS/DIV and the Y-axis sensitivity 
by means of CH2 VOLTS/DIV as an X-Y oscilloscope 


providing a maximum sensitivity of .1lmV/DIV. 


However, the position in the Y direction (vertical 
direction) operates by means of CH 2]? POSITION and 
the position in the X direction (horizontal direction) 


operates by means of ~ POSITION. 


ee 


3. User Adjustments 


q 
i 


Remove top Cover 


RV1035 (3 
ASTIG 


Right View 


Left View 


RV 43 RV143 
GAIN GAIN 


The following adjustments should be made by means of a 


screw driver. 
(1) TRACE ROTATION (Trace slope) 


Adjust the TRACE ROTATION (4) on the front panel 
when slight tilting of the trace is caused by the 


effect of external magnetic fields. 
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Make certain that tilting of the traces is not caused 
by the effect of unusually strong external magnetic 


fields due to the position of the oscilloscope. 
(2) ASTIG ADJUSTMENT 


Set the knob TIME/DIV (2) to X-Y , and MODE to 
CH2 |X-Y. observing the spot on the center of the 


SCECCH. 


RV1035 ‘astigmatism adjustment provides optimum spot 


POWER/INTENSITY roundness when used in conjunction with 
FocUS (3) and POWER/INTENSITY (2) control. 


Tittle readjustment of this control is required 


after initial adjustment. 
(3) Adjust VOLTS/DIV Balance (STEP ATT BAL) 


a. Position the trace to the °centervhorizontalsline 
with the vertical POSITION control: 


b. check - Change the V/DIV switch from 5mvV to 
10mV. Trace should not move more than 


0.2 daivaesion:. 


Gem AagustsRV1IADHL), or. RVIII(CH2), for minimum 
trace shift when rotation the V/DIV switch from 
Bm volt to 10m volt. If necessary, rotate the 
wertical position control to keep* the trace’ an 


the center of the screen. 
(4) Vertical GAIN Adjustment 


Set the knob (8) for 10mV/DIV. 
Connect the CAL output ay Porahe CHI or CH2 


connector with probe. 


Check - CRT display for five divisions of deflection. 
Adjust the GAIN controls, RV43 (CH1) or RV143 (CH2), 


for exactly five divisions of deflection. 


ae 


Applications 


The most useful feature of a dual-trace oscilloscope is 


it's capability for viewing simultaneously two waveforms 


that are frequency or phase related, or that have a common 


synchronizing voltage, 


Simultaneous viewing of "cause and effect" waveforms is 


such as in digital ciremrery. 


a 


an invaluable aid to the circuit designer or the repairman. 


Several possible applications of the dual trace oscillos- 


further with the basic operation of this oscilloscope. 


Measurement of time difference 


When measuring the time difference 
between two Signals, the trig- 
gering signal (®) CH1 is selected 
as the reference for comparison 


between them. 


For a pulse train as shown in the 
adjacent diagram (a), CHl is taken 
as the synchronizing signal source 
as shown in the diagram (b), while 
CH2 is used as the synchronizing 
Signal source as shown in diagram 


Gad ee 


Accordingly, when investigating how 
much the signal CH2 lags behind the 


Signal CH1l, the latter is taken as 


the synchronizing signal source; in 


a reverse case the former is used as 


the synchronizing signal source. 


a DID os 


cope will be reviewed in detail to familiarize the user 
| 
T ime 
difference 


A signal with a phase lead is chosen as the synchronizing 
Signal source. If this is reversed, the part, whose obser- 
Vation is required, may sometimes fail to appear on the 


screen surface. 


Then, for two signals that appear on the screen surface, 
make their amplitudes equal to each other or superimpose 
them one upon the other. The time difference between them 
is measured by the time interval between the 50% points 

of their amplitudes. The measuring method by superimposi- 


tion is more convenient than that by the equal amplitude. 
CAUTION: 


Since a pulse wave contains a number of harmonic components 
(harmonic waves) depending on its width or period, it is 
necessary to treat it with the same care as of for high- 
frequency signals. Therefore, use either a probe or a 
coaxial cable and make its ground lead wire as short as 


possible. 
Measurement of rise (fall) time 


The measurement of the rist time of a pulse requires not 
only the attention described above but also attention to 


measuring errors. 


The relationship between the rise time of a measured pulse. 


— f—— Ss 
differenfte en 
50 % 


Providing 
eqaul 


amplitude by 
us ing (9) VAR- a 
- TABLE 
Measuring method by Measuring method by 
equal amplitude Super position 


Trx and the rise time of an oscilloscope Tro and the rise 


time shown on the screen surface Trs is as follows: 


Tess ee rs i=. Tro 


If the rise time of the measured pulse is sufficiently 
larger than that of the oscilloscope (12nS for this oscil- 
loscope), the error caused by the latter on measurement 
may by ignored, but if the latter approximates the former 


to a marked degree, a measuring error is produced. 
A true rise time is obtained by: 


Tres t/ Pro Sie rs" 


Generally speaking, for circuit which produces no wave- 
form distortions, such as tilt, overshooting etc, the 
relationship between the frequency band and the rise time 


can be expressed by: 

cee Son Ws S30 
where fc = frequency band (MHz) and tr = rise time (ns). 
Measurement of phase shift 


Measurement of a phase shift can be made by several methods 


using an oscilloscope. 


Typical applications are in circuits designed to produce 
a specific phase shift, and measurement of phase shift dis- 


tortions in audio amplifiers and networks. 


In all amplifiers, a phase shift is always associated with 


a change in amplitude response. 


For example, at the -3dB response paints, a phase shift 


oft 45° 7 o¢ccurs. 


(1) 


Phase shift between two signals 


To measure a phase shift between two signals of the 
same frequency, the dual trace display system can be 
utilized up to the upper limit frequency of the ampli- 


LLeve 


First, position both signals on the center line of 
the scale, e.g. just 4 div, as shown in the following 
figure by means of the VARIABLE and horizontal posi- 


tioning knobs. 


Next, set the distance where the center of the wave- 
form of the base channel intersects with that of the 


scale to 8 div horizontally. 


CH2 


SNem 


Haass SEEE 


8div (3609 


- 31 - 


(2) 


As shown in the above figure, set 1 cycle, 360° to 
; Soules Saree 

8 div. Then, Bdiv = 45% /AzLVs 

Accordingly, the phase difference in the above ex- 


ample can be calculated as follows: 
Horizontal distance on the screen: 0.7 div 
Phase difference.= 45°/DIV.~x.0.7.div:=.31.52 


If the portion of the phase difference is much smaller, 
use the MAGNIFIER at the x 10 position in the above 
setting. At this time, 360° is displayed in 8 div ame 


360 = §4/5°/DIV (0.2 div=0.9°) 


Tien tag Fives 


Measurement by X-Y operation 


The phase shift between two signals of the same 
frequency can also be measured using a Lissajou's figure 


by X-Y operation. 


A sine wave input is applied to the audio circuit being 
tested. The same sine wave input is applied to the 
vertical input of the oscilloscope, and the output 

of the tested circuit is applied to the horizontal 
input of the oscilloscope. The amount of phase dif- 
ference between the two signals can be calculated from 


the resulting waveform. 


1. Using an audio signal generator with a pure sinu- 
soidal signal, apply a sine wave test signal at 
the desired test frequency to the audio network 


being tested. 


Set the signal generator output for the normal 
operating level of the circuit being tested. If 
desired, the circuit's joutput may be observed on 
the,osemimoscope.,,.1k whe) test cireuLti is, over- 
driven, the sine wave display on the oscilloscope 


is clipped and the signal level must be reduced. 


Connect the Channel 2 probe to the output of the 


test! Gircuat . 
Set the sweep TIME/DLV “to.X-Y position. 


Connect the Channel 1 INPUT probe to the input 
Of thesrese circuit. - (The input and output test 
connections to the vertical and horizontal oscil- 


loscope inputs may be reversed.) 


Adjust the Channel 1 and 2 gain controls for a 


suitable viewing size. 


Some typical results are shown in Fig.(b). If 


“the two signals are in phase, the oscilloscope 


traces we Straight diagonal Wine. If} the vertical 
and horizontal gains are properly adjusted, this 


line ae at a 45g..angle. 


A 90° phase shift produces a circular oscilloscope 


pattern. 


Phase shittsect vess-ior more), than, 90° produces an 


elliptical oscilloscope pattern. The amount of phase 


shift can be calculated from the oscilloscope trace 


a5) SROWM ie wos: (a). 


Fig.(a) Phase shift calculation 


AR ao 


NO AMPLITUDE DISTORTION| AMPLITUDE DISTORTION 
NO PHASE. SHIFT NO PHASE SHIFT 


we ee 


180° OUT OF PHASE NO AMPLITUDE DISTORTION 


PHASE SHIFT 
AMPLITUDE DISTORTION 


90° OUT OF PHASE 
PHASE SHIFT 


Fig.(b) Typical phase measurement 
oscilloscope displays. 


4.4 Measurement of composite video signal 


1. Video Signal 


Video signal 


! 
ed fe 


Horizontal Vane 
1 
Vertical(TV FRAME) 


Sync pulse 


An internal TV Sync Separator circuit permits stable 
line or field-rate triggering from displayed composite 


video waveforms. 


Tv Sync Separator 


Ve 

Hi 
trigge- 

| ring 


Amplituding and 


waveshaping 


Observing the vertical Observing the Horizontal 


signal signal 


TIME/DIV renge: FRAME TIME/DIV renge: LINE 
(0.1mS/DIV ~0.2S/DIv) (50“S/DIV ~ 0.2u4S/DIV) 
TV(-) : generally TV Gr) 


TV Sync (-) TV Sync (+) 


When the sync and blanking pulses of the displayed 


video signals are negative, set the MODE switch to 


dhe ee i) 


If the sync and blanking pulses are positive, set the 


switch to TV (72 


Note : Using the MODE switch with RV(-), don't 
set the slope switch G5) to (-) slope. 
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HITACHI 


Hitachi Denshi,Ltd. 


HITACHI 
PORTABLE OSCILLOSCOPES 


Two Years arranty 


Hitachi Oscilloscopes are innovative oscilloscopes 
designed and manufactured by Hitachi Denshi Ltd. 
The wide experience gained by Hitachi electronic 
specialists in producing oscilloscopes has resulted 
in this line of modern oscilloscopes featuring wider 
band width, more compact design, and light weight. 


TV sync-separator circuit fa- 
cilitates rapid video signal. 
measurement. 

The TV sync-separator cir- 
cuit is important in provid- 
ing function essential for os- 
cilloscopes. This circuit, ex- 
clusively for video signals, 
is incorporated in 4 Hitachi 
Oscilloscope models. Verti- 
cal TV synchronizing sig- 
nals, which conventional simple integration circuits cannot 
obtain, are now secured with full stability. Adjustment is 
seldom required even when signal level variations occur. 


Board mounted with exclusive 
sync-separator circuit 


Extra-high sensitivity; verti- 
cal sensitivity of 1mV/div. 
now available. 

This 1mV/div. sensitivity is 
highly effective in meas- 
uring video. signals and 
checking transistor or IC 
circuits that handle micro- 
signals such as those in mi- 
crocomputers. Very weak 
analog signals can also be 
measured, facilitating meas- 
urement of signals from var- 
ious detecting instruments 
and thus enabling wide meas- 
uring applications. 


Sensitivity 1mV/div. 
for measuring microsignals 


OSCILLOSCOPE V-151 15 MHz : 


tna atin 


Hitachi Oscilloscope V-151 


(@) TV sync-separator circuit 

@) High-sensitivity 1mV/div (5MHz). 
(3) X-Y operation 

@ Sweep-time magnifier (10 times) 


DC-15MHz single-trace 


©) Trace rotation 
© Z-axis input 
(Intensity modulation) 


Through adopting circuitry with linear IC’s and 
logic IC’s plus modern manufacturing techniques, 
including automatic component-insertion ma- 
chines, these oscilloscopes offer increased stability, 
improved reliability, excellent performance, and 
enhanced operating ease. 


Built-in signal delay line for 
leading edge observation of 
quick-rising waveforms 
(V-301 and V-302). 

A problem common in mea- 
suring high-speed pulses is 
the difficulty encountered 
in measuring waveforms 
leading edge. 

Waveforms are subjected to 
sweeping simultaneously 
with signal waveforms after 
a predetermined time has 
elapsed, thus enabling ac- 
curate leading edge observa- 
tion of rapid waveforms. 


X-Y operation very conven- 
ient for measuring phase dif- 
ference of two waveforms. 

The X-Y operation is an im- 
portant function for assur- 
ing accurate measurement 
of phase differences. By in- 
putting CH1 signals into the 
X axis and CH2 signals into 
the Y axis, measurement of 
phase for two frequencies 
can be accurately effected. 


Phase differences easily 
measurable by X-Y operation 


Hitachi Oscilloscope V-152 DC-15MHz dual-trace 


(5) Trace rotation 
© Z-axis input 
(Intensity modulation) 


(@ TV sync-separator circuit 

(2) High-sensitivity 1mV/div (5MHz). 
@) X-Y operation 

() Sweep-time magnifier (10 times) 


Sweep-time magnifier effec- 
tive for precise measure- 
ment; sweep time magnify- 
ing 10 times with one-touch 
operation. 

The sweep-time magnifier 
function, incorporated in 
Hitachi's oscilloscopes, is es- 
sential to attain fine meas- 
urement of waveforms. One- 
touch, 10-time magnifying 
of sweep time assures pre- 
cise measuring of complicat- 
ed waveforms or noise. 


Noise clearly observable by 
sweep magnifier 


Trace rotation system for 
easily adjusting bright-line 
inclination caused by terres- 
trial magnetism. 

When bright lines are inclin- 
ed by the influence of ter- 
restrial magnetism, this rota- 
tion system promptly compensates and corrects lines to the 
proper locations, rendering accurate observation constantly 
feasible. 


TRACE 
ROTATION 


Bright-line inclination easily 
adjustable with screwdriver 


Z-axis input provided—possible to 


use as CRT display. 
In addition to the X axis and Y 
axis, a Z-axis input (intensity 


modulation terminal) is provided. 
Input to the Z axis of external sig- 
nals, plus X-Y display, enables dis- 
play in characters and/or figures. 


Sweep time settable in accord- 
ance with signal speeds 


Hitachi Oscilloscope V-301 DC-30MHz single-trace 


@ TV sync-separator circuit () Sweep-time magnifier (10 times) 
(2) High-sensitivity 1mV/div (5MHz). 
)Signal delay line © Trace rotation 
@X-Y operation @) Z-axis input 
(Intensity modulation) 


0.2us~0.2s—wide 
setting. 

The sweep range can be set from 
O.2us to 0.2s in 19 calibrated steps. 
By setting the sweep time according 
to signal speeds, waveforms can be 
swept over the entire CRT tube 
surface. 


sweep range 


Sweep time settable in accord- 
ance with signal speeds 


One-touch shifting of wave- 
form slopes. 

The knob for shifting nega- 
tive or positive slopes of 
waveforms is 8) the same Waveform slope rises/falls observable 
axle as the trigger level by one-touch knob operation 
knob. Pulling this knob effects setting of positive slopes and 
depressing sets the negative slopes, causing instantaneous 
shifting of waveform slopes. 


Five modes of vertical deflection operation (Type V-152 
and V-302). 

Vertical display changes for five modes (CH1, CH2, DUAL, 
ADD, and DIFF) provide multipurpose applications of time 
difference measuring, calculation of waveform additions or 
reductions, and others. 


Panel layout with color-coding of res- 
pective functions. 

The panel layout is designed to create 
maximum operating ease by considering 
measuring processes and operation fre- ramen fs 
quency. The layout is divided into three setting a switch 
blocks according to respective functions identified by dif- 
ferent colors. This convenience-oriented design for users 
improves daily controllability and drastically reduces oper- 
ating errors. 


Hitachi Oscilloscope V-302 DC-30MHz dual-trace 


() TV sync-separator circuit () Sweep-time magnifier (10 times) 
(2) High-sensitivity 1mV/div (5MHz). 
@) Signal delay line © Trace rotation 
(@) X-Y operation @) Z-axis input 
(Intensity modulation) 


SPECIFICATIONS 


e CRT 
Display area 
Acceleration potential 

Intensity modulation 


130BUB31 (5-inch, round shape) 
8x10div (1div=9.5mm) 

Approx, 2kV 

Over 5Vp-p 


130BUB31 (5-inch, round shape) 
8x10div (1div=9.5mm) 

Approx. 2kV 

Over 5Vp-p 


130BTB31 (5-inch, round shape) 
8x10div (1div=9.5mm) 

Approx. 4kV 

Over 5Vp-p 


130BTB31 (5-inch, round shape) 
8x10div (1div=9.5mm) 

Approx. 4kV 

Over 5Vp-p 


© Vertical deflection 
Sensitivity and bandwidth 


5mV/div~5V/div +5%, DC~15MHz, 
—3dB 

1ImV/div~1V/div +6%, DC~5MHz Typ, 
—3dB (Using x5 amplifier) 

24ns 

More than 4 div at 15MHz 


5mV/div~5V/div +5%, DC~15MHz, 
—3dB 

1ImV/div~1V/div +6%, DC~5MHz Typ, 
—3dB (Using x5 amplifier) 
24ns 

More than 4 div at 15MHz 


5mV/div~5V/div +5%, DC~30MHz, 
—3dB 

1mV/div~1V/div +6%, DC~5MHz Typ, 
—3dB (Using x5 amplifier) 

12ns 

More than 4 div at 30MHz 

Permits viewing leading edge of 
displayed waveform 


5mV/div~5V/div +5%, DC~30MHz, 
—3dB 

1ImV/div~1V/div +6%, DC~5MHz Typ, 
—3dB (Using x5 amplifier) 
12ns 

More than 4 div at 30MHz 
Permits viewing leading edge of 
displayed waveform 


Rise time 
Non-distorted Max. amplitude 
Signal delay line 


Input R and C Direct 1M ohm, approx. 30pF Direct 1M ohm, approx. 30pF Direct 1M ohm, approx. 30pF Direct 1M ohm, approx. 30pF 
Maximum input voltage 600Vp-p or 300V (DC+AC peak) 600Vp-p or 300V (DC+AC peak) 600Vp-p or 300V (DC+AC peak) 600Vp-p or 300V(DC+AC peak) 
Display mode Single-trace CH1, CH2, DUAL, ADD, DIFF Single-trace CH1, CH2, DUAL, ADD, DIFF 


DC~500kHz, 200mV /div 
Phase difference DC~10kHz 3° 


DC~500kHz, 5mV/div~5V /div 
Phase difference DC~10kHz 3° 


DC~500kHz, 200mV /div 
Phase difference DC~10kHz 3° 


DC~500kHz, 5mV/div~5V/div 
Phase difference DC~10kHz 3° 


X-Y operation 


® Horizontal deflection 

Sweep mode 

TV synchronization 
Internal 
External 

Trigger sensitivity 


AUTO, NORM, TV (+), TV (—) 
TV sync-separator circuit 

Over 1div (V sync-signal) 

Over 1Vp-p (V sync-signal) 


AUTO, NORM, TV (+), TV (—) 
TV sync-separator circuit 

Over 1div (V sync-signal) 

Over 1Vp-p (V syne-signal) 


Frequency Internal | External 
20H2~2MHz 0.5div 200mV 
2~15MHz | 1.5div 800mV 

- 


0.2us/div~0.2s/div +5%, 19 calibrated 
steps 

10 times (+7%) 

100ns/div 


AUTO, NORM, TV (+), TV (—) 
TV sync-separator circuit 
Over 1div (V sync-signal) 

- Over 1Vp-p (V syne-signal) 


20Hz~5MHz 0.5div 200mV 
1.5div | 800mV 
+ 


5~30MHz 
0.2us/div~0.2s/div +5%, 19 calibrated 
steps steps steps : 
10 times (+7%) 10 times (+7%) 10 times (£7%) — 
100ns/div 100ns/div | 100ns/div 


AUTO, NORM, TV (+), T 
TV syne-separator circuit — 
Over 1div (V syne-signal) 
Over 1Vp-p (V sync-signal) 


[reaveney | nent | 


20Hz~5MHz O.Sdivi tk: 
5~30MHz} 1.5div 80 


+ 


0.2us/div~0.2s/div +5%, 19 calibr 


Frequency Internal | External 


20Hz~2MHz 0.5div 200mV 
2~15MHz]| 1.Sdiv 800mV 


i 


0.2us/div~0.2s/div +5%, 19 calibrated 


Trigger slope 
Sweep time 


Sweep-time magnifier 
Max. sweep rate 


100V (120/220/240V) 
50/60Hz, 40W 
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©) Hitachi Denshi,Ltd. 


1-23-2, Kanda Suda-cho, Chiyoda-ku, Tokyo 101, Japan Phone: (03) 255-8411 Telex: J24178 


Approx. 275(W)x190(H)x400(D)mm 


Approx. 8.5kg 


0~+40°C 
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Specifications are subject to change for improvement without prior notice. 
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